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(57)Abstract 

PROBLEM TO BE SOLVED: To provide nitriding type isotropic rare 
earth magnet material of high performance which is composed of 
hard magnetic phase of ultrafine crystal grains, or hard magnet 
phase of ultrafine crystal grains and soft magnetic phase, and has 
improved magnetizing property. 

SOLUTION: This nitriding type isotropic rare earth magnet material 
has main component composition shown by RaT1 00-(a+P+y)MpNy in 
atomic percentage (R is at least two kinds out of rare earth 
elements containing Y and contains Sm and La, occupation ratio of 
Sm in R is at least 50 at.%. La content is 0.05-2 at.%. T is Fe or Fe 
and Co, M is at least one kind out of Zr, Nb, Hf, B, Ti. Al, Sc, Cr and 
Mn, 4<a<15, 0<p<10 and 10<y<20), and is practically composed of 
hard magnetic phase whose main part is TbCu7 type crystal phase. 
The mean area ratio of soft magnetic phase having bcc structure is 
less that 10% (containing 0%). 
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^#«400— 55010X0.5—20^^4: U £f £ LV\ X/^. 
^-fkoAP^#d5300 < Cxo.l^*«-C*f4^dS^««j 
J-jf^T-^-f , 650t X 30^FHS"Ct4ijfr{C RNtF e — M 
tBiSr^LiHc(D{STSrffl<o *-fb^^OE*tto. 2~io 
atm^$f*L<^ 0. 5— 5 atm^ 4 (? *f * LV\ 0. 2atm5fe 




tt^Stttf** (gsfttf-xgrKK) -C300~600t xo. 5 

0/£^F-%i LT\ "aff-TO. 01~15/jS-?-%COH, C, O, 
P, S, S i (D'pt*< h i> ia§r^*-f2>r kiW&Z 

[0 0 19] *&W<D^lJ&1k±mm*#®®&<D¥i$ 
&Sf:£5~300MmaS£?3iL<, 10~100/i mtf ± >3 Of * 10 

lv\ 5 ^ m^jir-fiK^'fk, i&M&£ik 

tfetfv K^5<0(BH)roax^ig:T-r-5„ 
[0 0 2 0] #3§!fl<£>«£;51<fe#> YW&mw** 

x^isffim, ^y-rs: mag, ^y^TvuttJi^ 

~200t XO. 5~ 5 0tP B ^5if* uv\, 1001c xo. 5B£H5fcSJ 
-Ctt^D^-ftroa-S-R^d^+^-C-fc U , 200^ X5I 

ADfRlSf-ft^tTS t (BH)max£iS5feb*v3<0-r-J:t>£f£L 

[0 0 2 1] 

[HJS01J] ETF. IOIfe«l!:J:*)*38WSr»U<RW-*-« 
a*, -5-*tfcllJ£M^ J: "9 tOTB^: 

(HJg^l) jj3fiS99. 9%Hi©Sm, La, Fe, Co 40 
*5,fct>*Z r SrfflV^T, L a ^r*«D,g&5^ 1 ©No. 1 

V^T'B e - Cu^M3«?f}i|lo-;Vffif-ttlt5¥i3- 
yuffilcj;!?, ffljg«60m/»TA?&«H*U«), J¥£iftl 
5/im, «iW2mmO«-at#tta^ASr»fc. Xj»HI*f 
(Cu-KaiSrffiffi) *J±t«8aSi!«TF»IW(t^J:5 

fee 4S^I-A r ^f^fi^^T^OtX 1 Wf 50 




10 

<Di><D<DXgk\s\ffif&% : (Cu-KofSrfffl) *J±lfig 
iil^PiMiiwJ:iS^$^^, vvftut-TbCu 
iMm&mt b c c«3t<Oa-F e J: d» b ftNMMft 

»Lfc, qz^egjaSympatecttJKwM' -@#rS!*fcS# 

atra©S'ft^^. I pr*450 < CX20^jD?RlL.r^-(lib, 

^CDX^lHliff^ (Cu-KaM«I) *S«fctfigi§ 
It^SMiaSl^^f,^ ^fMTbCu, 
SS^^^*8> a — F e :fe ±U%/>fc*ig»to^il**MB 

u^^lfcBS^tgcD^lSjffi^) =100 (%) - (a - 

C u ,Iift«5H©¥^f B tSlJI*)40~55n m-Cfe 
o/c„ sKv m^tt^rWiltSfcfelc, ^l(ONo. 1 

~ 3 o&w&i&mmanb ^#*~>mm 2 sass t & 

980MPa (10ton/cm 2 ) -CJEi&6/£fl2L, ^V^^C^^" t?14 
oicx l«HB©Ao««!S'fkSrfTV^*tt#vK«l«S:» 
tc 0 &.\Z-20t, *^^J?.3^S : 1- 59MA/m(20kOe)cO^# 

?^tt;(Hk/iHc)Srj|!I^L/c 0 ^mS:Sl»-^-r, 

2 ) M^99. 9%«±C0 Sm, La, Fe, Co 
*5 J;t>*Z r HJg^J 1 (DNo. 2 t ttR^ft© 

M^-6*lWNo. 4, 5©^t^t&*»Ji*fjE&-r*#e 

■&&<D±Wl&ftM!$.^m& LfCp «^tt^M01J 1 t W« 
LT* 1 (DNo. 4 , 5 ©S<fc«5»5l5«:ffcK Lfc„ # 

(^00 3 ) M«99. 9%«±CD Sm, La, Fe, Co 
*5<fcT>'Z r^rfflV^-C, HJi£0iJlONo. 2tttCottt 

co^/i 5* l WNo. 6 , 7 ©£te«^&5fcf;:ttJ£-t-5# 
m\z Lt* l ©No. 6 , 7 <Dfc4"afc5»*$rflsa! L-fc, 

(3US^!l 4 ) fc6&99. 9%tl.±© Sm, La, Fe, Zr 
*3iT>*A 1 SrfflV^T, C o *5<fct>'Z r Sr^WL^V^No. 
8, 9, M (Zr+Al) TcSfc-f WS§r9- 5j^^-% fc L 
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[0 0 2 3] (ttmm 1 ) 9%Sl±<D S m, L 

a, Fe, CotJiVZr^fflV^, f2CLa^S 
^C^^No. 11, L a *ii#ONo. 12©aKfc»5»*fc*flS-t- 

1 eimiiicL-rft2 0ifo.il, i2<omtm^nm so 



fflojeL^o ^ttbofem^ft2ic^:-r 0 

(JttSfM 2 ) gieg 99. 9%&.±lO S m, La, Fe, Co 



« 
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fcitfZ r Sr/BVvr, *2<DR^W*ii^(ONo.21 (S 
m+La=3.2^%) , R^fiffiil^ONo. 32 (Sm + 
L a =18.8JS?-%) <DmVBt*1&&zMl&-rZ>&&&& 

(ifctfc0il3) ^S99.9%EJl±OSm, La, Fefcitf 

ttSIJEM i k mm\z ttt 2 cono. 3i©*fb«5»*«r 
^$r*^/c 0 £fc N #b^fc^^*&ffl^T^^Jl 
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*/SLfc 0 r*xfc^*Sr^2^-r o 
«t£LT«2<E>No.41 (N^*Sig/» , No. 42 (N^T 

SfrffiBU »ft«H4SrJW«Lfc 0 rtt^o^m^*2 
|c^-f 0 

«t»W5) Rfci»SSmlfc*Sr50WT-%*Wc:L*: 

io sifr&mnm i cono. 2 1 mm?, ixg 2 ono. 5i<omt 

[0 0 2 4] 
[^2] 



(9) 



15 



2001-135509 

16 . 



o 

JSC w 


25.0 


CO 

exi 


20.7 


18. 5 


27.4 


18.5 


evj 


15. 7 


iHc 
(kA/m) 
(kOe) 


Ul 

CO 

CO 


r»— 

. to 
r— 

CO LO 


o> 


CO 

CO 

CO CO 

r— 


co 

CM , 

cn co 

CO 


CM 
. CO 

to 

CM CO 
LO 


co 
. t 

CT> , 
CO CO 
LO 


CM 
CO 

LO TT 
CO 


2 n ^? 

E E O 

i **"» 2 
CO v ✓ 


CO 

CO ■ 

co 00 


g ~ 


<=> en 

co *~ 


* CO 

s - 


3 ^ 




CO 

g - 


CSJ 


0) 

u_ 

1 


la 

8- 


o 
co 


eo 


r— 

csj 

CO 


o 


CSJ 


CO 


cn 

CVJ 


CSJ 
CO 


aa 

@ ^ 

eg £ 

m c 
sr w 
a- 


CO 

cu 


<rvj 

N 


r*- 


1 


CD 


CNI 


lo 

CSJ 


csj 




z 




CO 


CO 




co 


O 
oi 


CO 

CVJ 

CM 


LO 


< 


1 


1 
1 


1 


1 


1 


1 


1 
i 


1 


M 


co 


LO 
C» 


LO 

ro 


to 

CO 


CP 

oi 


LO 
ro 


CO 

co' 


LTJ 
CO* 


23 


O 

L> 


<=> 
lo 


CO 


O 

LO 


CO 


1 


O • 
LO 


CO 
LO 


CO 
LO 


m 
w 


O 
LL 


% 

S8S 






Sb 
SB 


B 
SJ 




& 


« 

m 


TJ 
Z 


i 


I 

i 


i 




i 


i 


i 
i 


CO 
CO 


<0 
-J 


I 


co 




c=> 


CO 


CO 


CO 


<o 


E 

CO 


co 

CO 


CO 
CO 


LO 
CM* 


eo 


CO 

td 


CO 
LO 


ro 

LO 


CO 
CM 


o 




CM 


CM 


CM 
CM 


CO 




CM 


LO 




m - 


ii 


±? 




a 1 



[0 0 2 5] «l<*Ofc<DttTb C u 7 mMitm^<OW- 
*SiSftegB30-80n mt?*o to ^/c^l, 2^?>W 

fe N 1. 59MA/m(20k0e) t V^ 5 llfflt£K:S^<6;^#«« 
#^gt*fl L tcWr& ~C , L a £0. 05-2. 0^%$ 
^■-T^No. 1 — ZCD&^fe&^VWGWlo. 11, 120^ 
O tdit-<T (BH) max^o i T>*A »Jt (Hk/iHc) ^ift < , ti^ 

WitRMl, 2^)Jtg?^b, R*3&54.2~7.4JS^-%0 
fc cT (BfOmaxJa J:05*«ifc (HK/iHc) SrSS^fc^tt^ 



C o^fi^U0j^T-%JWTT^V>(BH)max*5j:^^it 
(Hk/iHc) Sr#fctb-5r ir^fe^^o *JS^J l , 4*5j:t>* 

iSVN(BH)max*5 X WJKV^^Jt (Hk/iHc) Sr^#&i^^ r £ 

%*« S3 £ t>*20J[^T-%® T*tt (BH) max, iHcjo <fc I>*^ 
(Hk/iHc) asH*fc(ST+5rfc^toA*4o XJIMl hVc 
««5 36*q>, Rfc^»5 Sm**^50JB^%*»Ttt(B 
H)max, iHcjS ±WA»Jt (Hk/iHc) ^SI^ffiTPT^ r. t 

[0026] mmm 5 ) ffioMTci^^t^i^^ 
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[0 0 2 7] 
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7. 9 


30. 9. 
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3. 5Sc 
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636. 6 
8. 0 


31. 4 



[0028] ^3J;|9 N Mytm k Lt Z r , N b , H 
f, B, Ti, Al, Cr, Mn *3j;T>*S c <D'}?t£< t 

1 1 m^m^m-s^-r^m^, mtm i nut^-cw^ 

(BH)max*3<tT>*ii5V^^tt: (Hk/iHc) £r»k*U d-0557. 1 
kA/m ( 7 kOe) £1 lO^ffl iHc£?# btbS ^ t frfr 

Cu,S^k«14+Bt b c c#|3£C9a-F e t 3 

2>&&^mm*m. u t b c u 7 s^mi4*Bco w 

^f B fe : S«15~90nm(DS5iartlcS>l9> a-Fe(D¥^l 

a — F e C0^-*&M«^H10~60%-Cfe 9 , TbCu,i 

[0 0 2 9] (HJfefiRj 6 ) fcfig99. 9%E(_b<D S m, L 
a, Fe, C o*5<tt>'Z r SrffiV^T, La^WtfflM 
5^4 <DNo. 101~103(O#^-(lim^*&*f-^-r5S:-& 



40 



Sr^fc #St^(ca r tf^ffl^+T^OOt x 

£#£^50// ml£!&)#L7t„ 1 atm<Dmk#**'X-4: 

40^ x i5^kapii*i Lxnt u ik^x-mu^x-ftm 

/Co h~m^<&&%Wffi-fZ>tclb\^ *4WNo. 101— 



103W#^^*98afta5 i: ^JK^rv- 



50 -ttl^ftK-g- U il«LT3l03y/^y^lL 




19 

980MPa (I0ton/cm 2 ) -CEEffijSTfc U JfcV^^^Ttt 

fc Q &IC20°C, «f»»J|lS** : 1.59MA/ii(20k0e)O*fl= 
KOTO (BH)max, iHc*5 ± V« 

ff^lt:(Hk/iHc)§rJi^bfc 0 tt*Sr*4lc:»+o 

(HJ£^J7) ^S99.9%i^±OSm, La, Fe, Co 
fcitfZr&fflV^ HJfifi»j6(DNo. 102ittR^*^ 
Sfc3*4 <7>Nol04. 105<O^t«^»*^J*JEE-r5#S: 

^&©£»*$Mfl/*«-E'& b/co EJi^^iiss^j 6 1 mm 

lcLT*4<ONo. 104, lO5<0^fc«^»*£fE8*Lfc o 

(101600 8) JMft99.9%&±OSm l La, Fe, Co 
*5±tf Z r SrJB^T, HJ£0iJ 6 ONo. 102 1 (4 C o ^frfi 
<£>*fc5*4<DNo. 106, 107<O^kK^*&*i^*MS-t-S * 
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IB«HcUT*4 0No.l06 f 107«)Kflfl»S»**rf^>IL 

/Co »6>ixfc«W»*osFy***tt«, WBBW«r# 
#>/c 0 *fc, »bnfc»B»*SrfflV^-C3*Jlt[«6 4:IRI«l 

7c 0 I^b^l£^?r^4 (C7j^-f~o 

jffi*99.9%W±OSm, La, Fe, C 
o, ZrJoit> + AlS:IV>X, Z r &^#LfcVMYo. 10 
8, 109, M (Zr+Al) 5£*<0$W*S:9. 5JD5W-% t 

io t/cNo. nooa-ft«=E»*te»*£;i-***frA^>±slj* 
No. 108— ll0©a[-fk«5»*Srff«Lfc. WfeixfeK^ 

S 4 ic^i~ 0 

[0 0 3 0] 
[*4] 
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[0 0 3 1] (HMW 6 ) jj3&g99. 9%U±<D S m, L 
a, Fe, C o*5j;t>*Z r SrfflV^-C, ^5<73L a Sr-^* 
ftV^No. 121, L a fiii#<DNo. 122eD^fce^!|&;fctc:#J-J& 

tt^js^j 1 1 mm\z vxm 5 <t?no. 121, \22<Dmtm^ 

(.tt&m 7 ) MS99. 9% KiOSm, La, Fe, Co 
*S<t:T>*Z r SrfflV^T, Z r ^Ti;!Kg#COSt5CDNo. 131 50 



^^LT^5(DNo. 141 (N-^Wiil^) , No. 142 (N'a 
5 {d^i - ,, 
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(JttfcM 9 ) Rfc£#>.5 S mi£m&50l%^-%%:ffi\Z. Lfc 
JSAfl-ttHJStfiJ 6 <DNo. 102 b mfe^ LT^ 5 <DNo. 151<Dg 
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